The identification of at-risk fetus is considered as one of the most difficult challenges for clinicians and researchers although the clinical significance of placental calcifications (PCs) and its relation to adverse pregnancy outcome are controversial. Therefore, the present study aimed to evaluate the relationship between PC and estimated fetal weight (EFW) percentile at 30-34 weeks of pregnancy.
Introduction
One of the most difficult challenges to clinicians and researchers is the identification of at-risk fetus. Fetal growth restriction is a major cause of perinatal mortality and morbidity although the majority of small-forgestational age (SGA) fetuses are innately small and present no adverse perinatal outcome. In this regard, the combination of the estimated fetal weight (EFW), the cerebroplacental ratio (CPR), and uterine artery Doppler in the third trimester can more accurately identify atrisk stillbirth fetuses (1) . In pregnancies complicated with preeclampsia and intrauterine growth retardation (IUGR), trophoblast invasion, limited to decidualized endometrium cause failure of spiral arteries and vessels, and could be detected by Doppler velocimetry of uterine artery (2) . Uterine artery Doppler might be a good indicator for determining pregnant women who are at the risk of developing the preeclampsia and SGA (3) .
Several investigators suggest that some of the placental histological changes may affect pregnancy complications (4, 5) . The high-level deposition of calcium on the placenta tissue causes the echogenic focusing called "placental calcification (PC)" which is diagnosed by ultrasonographic evaluations and the identification of echogenic focusing. In addition, PC increases with gestational age and is considered as preterm PC (PPC) when it is detected before the 36th week of pregnancy. This echogenic focusing is also associated with adverse maternal and fetal outcomes and may be present as a pathological event caused by a wide range of environmental factors (6) . The most common PC predisposing factors are smoking, parity, and maternal age (7) . The prevalence of PPC widely ranges from 3.8% to 23.7% (6) .
Some placental abnormalities may cause poor fetal growth (8) . The clinical importance of PC and its relationship with the adverse pregnancy outcome seem to be controversial. Several studies reported the effect of early PC on the incidence of IUGR, low birth weight, low Apgar score, fetal distress, and pregnancy-induced hypertensive disorders (4, 6, 9) although other investigators decline such an association (10) (11) (12) . Thus, further studies in this field are required to resolve this controversy. Therefore, the 479 present study investigated the relationship between PC and EFW percentile at 30-34 weeks of pregnancy.
Materials and Methods

Study Design
The current prospective cross-sectional study was conducted on all pregnant women admitted to the outpatient perinatal center in Ahvaz during October 2016 to September 2018. The inclusion criteria were all mothers with a singleton pregnancy and those with multifetal pregnancy were excluded from the study. Prior to entering the study, patients were provided with necessary explanations, and the signed informed consent was taken from the patients by the fetal biometry that was performed from 30-34 weeks of pregnancy.
Measurements
Different data were recorded from the patients' files, encompassing demographic information like age and body mass index as well as the clinical history of women such as diabetes, hypertension, pregnancy-associated plasma protein A, and pregnancy with in virtue fertilization. Other parameters including the EFW, umbilical artery pulsatility index (PI), middle cerebral artery PI, CPR, right and left uterine artery PI, along with right and left uterine artery notch were measured by ultrasonography and entered in Austria software. All Doppler findings were explained according Benson et al's suggestions (13) . . Then, PC with any shape and degree, the gestational age of the fetus based on crown-rump length in nuchal translucency sonography, and EFW by Hadlock 2 (AC-HC-FL) were determined as well (14) . In addition, umbilical artery flow is evaluated by the Doppler velocimetry from the free-floating portion of the umbilical cord, middle cerebral artery flow is evaluated by Doppler velocimetry, Uterine artery flow evaluated by Doppler velocimetry and abnormal result defined when resistance index above 95th centile or the presence of an early diastolic notch in both uterine artery, CPR is also calculated by dividing the middle cerebral PI by Umbilical PI. All ultrasound examinations were performed using a Medison, version 20 (GE Medical System, Zipf, Austria) equipped with a 2.8-to 10-MHZ transabdominal transducer by one perinatologist to avoid the interobserver bias.
After sonographic evaluations, patients were divided into two groups first, based on PCs (with and without PCs) and then, based on Doppler ultrasonographic evaluations (group 1: patients with at least one abnormality in Doppler indices and group 2: those with normal Doppler indices).
Statistical Analysis
All variables were subjected to descriptive analysis including mean, standard deviation, and frequency and independent student' t-test was used to compare the means. Further, the chi-square test was utilized to compare the proportions. All analyses were performed using SPSS software, version 19 (SPSS Inc., Chicago, IL, USA) and the P value less than 0.05 was considered statistically significant.
Results
During the study, 739 pregnant women were evaluated for PC and the following results were obtained: • Seventy-three (9.87%) patients with PC; • Twenty-seven (3.65%) patients SGA;
• One hundred and seventy-seven (23.95%) patients with at least one abnormal Doppler index (umbilical PI ≥95th, CPR ≤5th, MCA ≤5th, uterine PI ≥95th, and unilateral or bilateral notch in the uterine artery); • One hundred and twenty-eight (17.32%) patients with at least one abnormality in terms of the uterine Doppler indices (i.e., mean, right or left uterine PI ≥95th, or unilateral/bilateral uterine notch). As regards age, both non-calcified and calcified placenta groups were within the same age range. In the PC group, the BMI of the different age ranges of 19 Abbreviations: PAPP-A, pregnancy-associated protein A; IVF, In vitro fertilization. a Statistically significant. Group 1, those with at least one abnormal Doppler indices (umb PI ≥95th, MCA PI ≤5th, CPR ≤5th, Uterine PI ≥95th or unilateral/bilateral notch in the uterine artery) and Group 2, patients with normal Doppler indices.
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(right or left) uterine PI ≥95th, and 8/177 (4.51%) right or left uterine PI normal but with one or two side(s) uterine notch. Based on the results, abnormality in uterine artery Doppler indices was more than that of the other arterial Dopplers.
Discussion
Our findings indicated that 9.87% of the studied patients showed PCs. Generally, more than half of the pregnant women presented some degree of PC (15) . In the study by Chen et al, the prevalence of PPC was determined as 3.8% at 36 weeks, 9% (before 28 weeks), 15% (at 34-36 weeks), and 23.7% (at 31-34 weeks). PC is diagnosed by ultrasonographic evaluations and the identification of echogenic focusing (6) . In another study by Miller et al., the prevalence of PC at term was 39.4% (11) . Despite the findings of Chen et al (6) , the present study did not evaluate the maternal age and its correlation with PCs.
Smoking, maternal age, and parity are reported as the major predisposing factors of PC (7) . The clinical significance of PC, as the most common pathological change in the placenta during pregnancy, is a controversial issue among the clinicians and researchers. Our results demonstrated that SGA and, at least, one abnormality in Doppler indices were more prevalent in mothers with PC. These results could arise the hypothesis that the PC has clinical value and may be a risk factor for SGA. The findings of the current study are in line with the results of the previous studies. For instance, Mirza et al found that significant PC was associated with low birth weight and perinatal death (16) . In addition, Ciobanu et al in another study evaluated the potential value of maternal characteristics, medical history, EFW, and impaired placentation biomarkers at 35+0 to 36+6 gestation weeks regarding anticipating the delivery of SGA neonates. They indicated that the altered placentation biomarkers only slightly increased the predictive performance for the delivery of SGA neonates achieved by maternal factors and fetal biometry at 35+0-36+6 weeks of gestational age (17) . Similarly, some other reports also revealed that PPC was related to a higher incidence of IUGR, fetal distress, low Apgar score, and pregnancy-induced hypertension while based on the results of other studies, no significant correlation was observed between PPC and the incidence of IUGR, low Apgar score, low birth weight, or fetal distress, and its low value in determining the increasedrisk pregnancy (6) .
There were more abnormal Doppler, low body weight, and cesarean deliveries in mothers with preterm PC. Likewise, Agarwal et al in a similar study concluded that the PC is more common in patients with an abnormal Doppler (18) . Umbilical Artery resistance index and absent or reversed end-diastolic velocity were more common in those with preterm PC (19) . Therefore, the PC may be correlated with abnormal Doppler findings. On the other hand, PCs may affect the pregnancy outcome and act as a risk factor for SGA and fetal growth restriction. Future studies can evaluate the relationship between PC, thickness, and placental biometry with adverse pregnancy outcomes.
Conclusions
The findings of this study showed that PC was more frequent in SGA. The results further represented that at least one abnormality in Doppler indices was more common in PC and SGA and the uterine artery Doppler abnormality is the most common abnormal finding in the arterial Dopplers. PC may be an important marker for adverse pregnancy outcomes, accordingly, more study can provide more valid results. Our study has some limitations. Some characteristics of patients such as race and educational status were not considered in our study and the low sample size was regarded as another limitation of the current study. However, the evaluation of the relationship between Doppler indices and PC was considered as one of the strengths of this study.
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6.49%
Mean uterine PI ≥95th 53 (29.94%)
7.17%
Mean uterine PI normal but one side (right/left) uterine PI ≥95th 67 (37.85%) 9.06%
Both uterine PI normal but unilateral or bilateral notch 8 (4.51%) 1.08%
Abbreviations: Umb PI, Umblical pulsatility index; MCA, Middle cerebral artery; CPR, Cerebroplacental ratio.
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